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Disposal apparatus, disposal system and method for disposing of food leftovers

Field of the invention

The invention relates to a disposal apparatusspodal system and a method for disposing of
food leftovers. Disposal apparatuses, disposalesystand methods of this kind are used
especially in large kitchens or other kitchens Iagd in communal catering, e.g. in restaurants,
company canteens, government facilities, hospaald care facilities, schools, pubs or other
establishments in which communal catering is cdraet. However, other areas of use are also
possible, in principle. In particular, use in sraakitchens for communal catering, e.g. in smaller
restaurants, is possible within the scope of tlesqmt invention.

Prior art

In many communal catering facilities, e.g. the éakgfchens mentioned above, waste arises both
in the preparation of meals and in the cleaningrotkery, said waste being referred to below as
"food leftovers". The disposal of these food le#s is the subject matter of the present
invention. The food leftovers, which are usuallysolid or in liquid form, can comprise, in
particular, organic waste but can also compriserotypes of waste. The boundary conditions
for disposal are, in particular, adequate hygiengmimum effort for the personnel, minimum
overall costs and a small space requirement.

Various systems and procedures for disposing ofl fleftovers are known from the prior art.
The simplest variant is the collection of food dektrs at the point where they arise in buckets or
other receptacles, manual or automatic transfethefe receptacles, emptying into larger
receptacles, especially in a refrigerated room,eangtying or collection of the large receptacles
by a disposal agent.

In an alternative variant, the food leftovers dnetvn into gutters at the point where they arise,
and the food leftovers are then automatically edrthrough pipes to a central point, e.g. in the
cellar of a building, with the aid of water. At shcentral collection point, the water is generally
removed from the food leftovers and they are thered temporarily as a relatively dry substrate
in a receptacle, generally likewise in a refrigedatoom, before they are collected by a disposal
agent.

One or more workstations can be linked to the systetheir discharge points. In addition to the
removal of water, process steps for the separatidats or for comminuting the food leftovers
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can also be incorporated into the sequence, arabioesponding devices can be provided
centrally. The disposal agent can burn or dumgddbd leftovers or take them to a biogas plant,
for example.

In another variant, the food leftovers are put imtdeposition station and are extracted from that
automatically by means of a vacuum system, fed ¢coraminuter by means of pipes and then
stored temporarily as a viscous mass in a collgaank. Systems of this kind do not generally
require a refrigerated room since they are usuedhnetically sealed. The collecting tank can be
emptied periodically by means of a tanker trucld #re viscous mass can be taken to a biogas
plant, for example. In this case too, several watkens can be linked to the system at their
deposition stations.

Thus, EP 1 253 094 A1, for example, describes baggr disposal system for wet garbage, in
particular for waste from large kitchens. The wedste is transported from decentralized
deposition stations to a central discharge devigecdmpressed air or a vacuum. There, a
collecting hopper in the form of a screen is preddfrom which liquid flows to the outside to
an outer collecting region and is drained off daefwals. The remaining wet garbage has thus
largely been dewatered already when it is fed tthé&r processing, e.g. to a comminution plant
and a dewatering press, before it is passed to &osifood leftovers, for example.

Waste compactors which compact waste are furthernkmown from the prior art. WO
2012/034917 A1, for example, describes a waste actapwhich comprises at least one sturdy
screw conveyor that slopes and converges in a dawhwirection. The screw conveyor is
arranged in a funnel-shaped housing, which hasilatmpening at the lower end thereof.

Comminuting devices in which radially arranged asaare rotated about an axis in a housing
are furthermore known from the prior art. DE 43007€L, for example, describes a method for
breaking down appliances for disposal that contigiidl foam or rigid plastics, in particular for
emission-free recovery of fluorocarbons from pogthene foam insulation and other
constituents, in particular from cooling applian@esl refrigerators. In this method, the rigid
foam or rigid plastics are comminuted together witle other parts of the appliance in a
comminuting device. Comminution takes place in ancber that is sealed with respect to the
environment. Thecomminuting device operates by means of the miltesy, wherein
comminution is accomplished, inter alia, by movetr@nthe materials to be ground relative to
one another, and wherein essentially the followmgghod steps are performed: a) filling of the
comminuting device with the material to be groubgrendering the interior of thomminuting
device inert; c) grinding the material to bemminuted; d) evacuation of the inert gas and of
gases that form during grinding; e) discharging t#t@mminuted ground material. The
comminuting device can have rotating chains, faneple.
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In a similar way, US 3,356,016 B describesamminuting device for scrap. Inter alia, this
comprises a rotating chopper unit and a hammer rhié chopper unit can have rotating chains,
for example.

DE 7539649 U1 describes an apparatus for treatasjeyin particular for erection at the
location where the waste is produced. The appacatumprises a receiving device for the waste,
a conveying and comminuting device and a contreloge A charging box is arranged on a
horizontal frame to receive the waste. Within tb&,ihe conveying device comprises at least
one chain with pushers, which runs over a sprooket drive shaft and a freely rotating sprocket
on a horizontally adjustable axle. The comminutilegice is formed by the moving pushers and
fixed blades on the inside of the housing at tiselthrge end of the chain.

DE 295 14 167 U1 discloses a comminuter for salid pasty waste in a liquid, comprising a
housing with rotating cutting elements therein, eldhare connected to a rotary drive. Food
leftovers and foodstuff residues but also wasté siscplastic components and aluminum caps
are mentioned as examples of waste.

JP 2008- 114 149 A discloses a disposal appardtichws suitable for disposing of food
leftovers. A description is given of a cylindricaihaped disposal apparatus, wherein water is
added. The disposal apparatus comprises an appéoatyenerating a circulating flow of the
water added and a rotating comminuting device camg a rotating and a rigid element.
Consequently, food leftovers pass through the comtimg device several times.

US 2010/ 0 276 526 Al discloses an apparatus $mogding of waste which comprises a
comminuting unit, an apparatus for dehydration amépparatus for drying. The disposal
apparatus is suitable for disposing of food leftev@he comminuting unit has a rotating blade
and a shredder with axes rotating in parallel.

However, in practice, the disposal apparatuses knfvam the prior art exhibit a number of
technical challenges. Thus, the first of the abastioned variants, comprising manual disposal
of food leftovers, is unhygienic and laborious magiice, and the emptying and preparation of
the receptacles tie up personnel.

Automated devices, in contrast, are comparativehygex and require a relatively large amount
of space. However, the main components of the systn also be outside the actual working
area. Disposal apparatuses with water flushing redlanhave the disadvantage that water is
initially required for transfer and then has torbenoved again from the waste at the end of the
process, this being expensive. Moreover, apparatasehis kind are also of relatively open
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design, and therefore odors which can propagatei¢fwout the entire working environment can
easily form. In addition, collecting receptaclessingenerally be accommodated in a cooled
chamber.

In the case of transfer in pipes by means of awacwa closed system is generally required, and
therefore hygiene and the avoidance of odors datvely easy to manage. In practice, however,
the disadvantages here are a relatively high oattegpparatus and high operating costs.

Greater scarcity of resources, especially an irsongéy noticeable lack of personnel in kitchens
as well as restricted space conditions are furtbeemncreasingly necessitating hygienic,
uncomplicated and low-cost disposal of organic ®asten in relatively small kitchens. Many
smaller kitchens would use an automatic disposatesy but the high investment that is
generally required often prevents its use precisetglatively small businesses.

Another technical challenge is that high-value dgital material or substrate is increasingly

being used for energy generation in practice. it lopa assumed that trading biological material

for biogas plants will be of interest financially the future, even for small businesses. Disposal
devices must therefore meet the demands for thduption of substrate for such biogas plants.

Object of the invention

It is therefore the object of the present inventionprovide a disposal apparatus, a disposal
system and a method for disposing of food leftowengch at least to a large extent avoid the
disadvantages of known apparatuses and methogdartinular, the intention is to provide a low-
cost and compact disposal apparatus which can dx exgen in relatively small establishments
and which allows the production of biological m&ikfor biogas plants from food leftovers in a
simple, low-maintenance and low-cost manner.

Disclosure of the invention

This object is achieved by a disposal apparatdss@osal system and a method for disposing of
food leftovers having the features of the indepenh@atent claims. Advantageous developments,
which can be implemented individually or in any ids$ combination, are presented in the
dependent claims.

In the text which follows, the terms "have", "exiilp"comprise” or "include" or any other

grammatical derivations thereof are used in a ndnewe sense. Accordingly, these terms can
refer both to situations in which there are no Hert features in addition to the features
introduced by these terms or to situations in wtooke or more further features is/are present.
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For example, the expression "A has B", "A exhilidts "A comprises B" or "A includes B" can
refer to the situation in which there is no furtleégment in A apart from B (i.e. to a situation in
which A consists exclusively of B) or to the sitoat in which one or more further elements
is/are present in A in addition to B, e.g. elem@&nelements C and D or even further elements.

Attention is furthermore drawn to the fact that thems "at least one" and "one or more" and
grammatical variations of these terms or similamg when used in connection with one or
more elements or features and when intended teesgphe fact that a single or multiple instance
of said element or feature can be provided, aremgdlg used only once, e.g. when the feature or
element is first introduced. When the feature emant is subsequently mentioned again, the
corresponding term "at least one" or "one or maee'generally no longer used, without
excluding the possibility that a single or multiplestance of the feature or element can be
provided.

The terms "preferably”, "in particular”, "for exahap or similar terms are furthermore used
below in connection with optional features witholereby excluding alternative embodiments.
Thus, features which are introduced by these tam@m®ptional features, and there is no intention
to restrict the scope of protection of the claimd,an particular, the independent claims by these
features. Thus, as a person skilled in the artnedbgnize, the invention can also be carried out
using other embodiments. In a similar way, featuvdsich are introduced by "in one
embodiment of the invention" or by "in one illusive embodiment of the invention" are
interpreted as optional features without therebgiueking alternative embodiments or restricting
the scope of protection of the independent clavMweover, these introductory expressions shall
not affect any possible ways of combining the fesguntroduced thereby with other features,
whether these be optional or non-optional features.

In a first aspect of the present invention, a dsspp@pparatus for disposing of food leftovers is
proposed. In the context of the present inventitogd leftovers” should in general be taken to
mean materials and objects which may arise duhegteparation or serving of food and drink
and/or which may remain as leftovers after the aonion of food or drink. In particular, the
food leftovers can consist completely of organiderals or at least comprise organic materials.
In principle, the food leftovers can be in solidpasty form.

"Disposal of food leftovers" should fundamentally taken to mean any action which comprises
storage, preparation, stocking, removal, destrocto conversion of the food leftovers or a
combination of the actions mentioned. In particuldisposal can comprise comminution,
compaction or separation of the food leftoversthie context of the present invention, disposal
can comprise comminution in particular, as will é&eplained in greater detail below. In the
context of the present invention, "comminution” gldoin general be taken to mean a reduction
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in size of the food leftovers by appropriate pregas, in particular mechanical processing.
Thus, for example, food leftovers, in particuladiddood leftovers, can in practice have a
volume of, in some cases, several cubic centimetegsmore than 5 or more than 10 cm3. In the
context of comminution, a reduction in this volutoeless than 2 cms3, in particular less than 1
cms, can take place, for example, with the reshidit tonly food leftovers containing solid
particles with a maximum size of 2 cm3, in partisul cm3, are present after comminution, for
example. However, other kinds of comminution aneceavable, in principle.

The disposal apparatus comprises at least one ammeni A comminuting device is
fundamentally any apparatus designed to carry ootnainution of the food leftovers according
to the above definition. In particular, the comnting device can be designed to comminute the
food leftovers in such a way that solid constitgenit the food leftovers have a size of no more
than 2 cms3, preferably no more than 1 cm3, aftenrocnution. In practice, such comminution
involves easier removal and disposal of the fodtbvers comminuted in this way since, for
example, food leftovers comminuted in this way banremoved via pumps, hoses or pipes, in
contrast to large, uncomminuted food leftovers.

The comminuter haat least one grinding chamber and at least oneatoly chamber. The
grinding chamber is connected to the collectingwber via one or more openings. In particular,
these openings can be arranged in such a way dhanmuted food leftovers can pass into the
collecting chamber through the openings, e.g. tifindooles in a grinding chamber wall. In the
context of the present invention, a "grinding chamishould fundamentally be understood to be
any chamber in which comminution, in particulamgiing, of the food leftovers can take place.
In the context of the present invention, a "collegtchamber" should fundamentally be
understood to be any chamber in which comminutext! feftovers can be collected and/or
temporarily stored. For example, the grinding chamian have a volume of 1 | to 1000 I, in
particular a volume of 10 | to 100 | and particlygreferably a volume of 20 1to 80 |, e.g. 40 .
The collecting chamber can likewise have a voluing loto 1000 |, for example, in particular a
volume of 10 | to 100 | and particularly preferablyolume of 20 | to 80 I, e.g. 40 |. Attention is
drawn to the fact that other dimensions are alssipte, however.

At least one comminuting device having at least onpact tool for comminuting the food

leftovers is arranged in the grinding chamber. dniminuting device" should fundamentally be
understood to be any apparatus which, as part efcdtmminuter, can carry out the actual
comminuting process in the sense of the above itefinof the term "comminution”. In

particular, the comminuting device can compriseriading mechanism. In the context of the
present invention, an "impact tool" for comminutitng food leftovers should fundamentally be
taken to be any tool which can comminute the fositbVers through mechanical action, in
particular by impacts. In particular, as explainedgreater detail below, the impact tool can
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comprise a plurality of impact elements, which banset in a state of motion, e.g. rotation, and
which can then transfer their kinetic energy pdytito the food leftovers when they strike the
food leftovers and can thus bring about comminutibthe food leftovers.

At least one mixing devicéor generating a movement in the food leftoverduithermore
arranged in the grinding chamber. Thus, a "mixiagice" should fundamentally be understood
to be any apparatus designed to impart movemeartdéor mix the food leftovers. In particular,
the mixing device can be designed to generate &ncmus or discontinuous flow within the
food leftovers, in particular within fully or paally comminuted food leftovers. Accordingly, as
explained in greater detail below, the mixing dewwan be designed fully or partially as a fluid
flow device. As explained above, the disposal agparcomprises at least one impact tool and at
least one mixing device. The mixing device and ithpact tool are both arranged within the
grinding chamber. As a particularly preferred optithe impact tool and the mixing device are
formed separately from one another, allowing mixitm take place independently of
comminution. The impact tool and the mixing devican be driven by one drive or,
alternatively, by a plurality of independent drivder example. Thus, the movement of the
mixing device can be coupled directly or via a atppor step-down transmission to a movement
of the comminuting device, in particular of the mep tool, or can also be designed to be
completely independent of the movement thereof.

As explained above, it is possible, in particular the impact tool to have a plurality of impact
elements, also referred to as impact members. ricpkar, the impact tool can have at least a
plurality of impact members connected to one anathan articulated manner. In particular, the
impact tool can have at least one chain.

In particular, the impact tool can have chains drateach connected at one end to at least one
drive axle. In particular, the drive axle can cois@rone or more drive shafts. During rotation,
the chains can extend radially outward from theedexle, for example. In particular, the impact
tool can have two chains arranged on mutually opgpsfles and connected to the drive axle. As
an alternative or in addition, the chains and/erithpact tools can also be connected to the drive
axle in some other way, preferably in an arrangeémianch prevents an unbalance of the impact
tool through an appropriate equilibrium of the c#agal forces which occur.

As explained above, it is possible, in particufar,the impact tool to rotate around at least one
drive axle.

In particular, the comminuting device can haveeaist one drive axle and at least one drive,
wherein a "drive" should fundamentally be underdttmbe any apparatus which is designed to
drive the drive axle, in particular to impart rotex thereto. In particular, the drive can be
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designed to impart a rotation of at least 500 @02¢pm and particularly preferably a rotation of
1000 rpm to the drive axle.

In particular, the drive can have at least onehedtbelt drive and/or at least one V-belt drive.
As an alternative or in addition, however, othepety of drive are also possible, e.g. gear
mechanisms or similar. In particular, the drive camprise a drive disk arranged outside the
grinding chamber, in particular a belt pulley, whitan be connected to the drive axle. The drive
can furthermore comprise at least one drive mot@nged outside the grinding chamber, said
drive motor being connected to the drive axle byeast one transmission, for example. For
example, the drive motor can be connected to tive dixle by at least one toothed belt drive, at
least one V-belt drive and/or at least one geatha@sm in order to drive the drive axle.

In particular, the drive axle can pass throughiadyng chamber wall of the grinding chamber.
For example, at least one through hole can be gedvat a point where the drive axle passes
through a grinding chamber wall of the grinding rciheer, e.g. a plate which forms the grinding
chamber wall at this point. The through hole casdesed by at least one seal, for example.

As explained above, it is possible, in particular, the comminuting device and the mixing

device to be driven by a common drive, e.g. by mroon drive having the abovementioned at
least one drive motor outside the grinding chamibbe drive can be performed in such a way
that a movement of the comminuting device is cadiptethe movement of the mixing device

and/or vice versa. The drive can take place witto@stant transmission ratio or, alternatively,
with a reduction or a speed increase. The drivefegahermore take place in the same direction
or in opposite directions. By way of example, thgact tool and the mixing device can be
arranged axially spaced apart on a drive axle driethe drive, for example.

As explained above, it is possible, in particufar,the mixing device to be designed to generate
at least one flow in the food leftovers. In parkizu the mixing device can have at least one
blade, preferably at least two or at least threeléd. Thus, for example, the mixing device can
comprise at least one blade wheel. In particuke,itlades can be mounted so as to be rotatable
about a drive axle, e.g. the abovementioned drile a

In particular, the mixing device can be designeddoerate the movement in the food leftovers
in a region of the openings, ensuring that comneididbod leftovers are guided to the openings
by the movement and, for example, can pass thrthglopenings into the collecting chamber.
In this way, it is always possible, for example, generate a movement such that fully or
partially comminuted food leftovers are broughbitite region of the openings after the above-
described comminution, that is to say, for examaleggion from which these comminuted food
leftovers can pass through the openings. The migewgce can furthermore also be designed to
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generate a thrust and/or a suction within the fledtdvers, with the result that the comminuted
food leftovers are guided to the openings by thiggt and/or this suction.

In particular, the grinding chamber can be dividet one or more subchambers. Thus, the
grinding chamber can be divided into at least avadihg chamber and at least one fines
chamber, for example. In principle, the loading mbar can serve to receive uncomminuted
food leftovers, allowing uncomminuted food leftos¢o be introduced directly or indirectly into
this loading chamber, for example. The fines chanda be designed to receive fully or
partially comminuted food leftovers, for examplénus, the grinding chamber can be divided
into the at least one loading chamber and the &t lene fines chamber in such a way, for
example, that uncomminuted food leftovers, e.g.dféeftovers above a maximum size or
equivalent size, cannot enter the fines chamben tiee loading chamber. For this purpose, it is
possible, for example, to provide one or more dwvis, with one or more appropriately
dimensioned openings, which at least largely preymssage of uncomminuted large food
leftovers into the fines chamber. It is possibteparticular, for the at least one abovementioned
opening, which connects the grinding chamber to dbkecting chamber, in particular the
plurality of openings, to be arranged in the regbthe fines chamber, with the result that the
comminuted food leftovers pass from the grindingraber into the collecting chamber at least
partially from the fines chamber. However, it is@lpossible for one or more openings to be
arranged completely or partially in the region lod foading chamber since the loading chamber
can already contain small or comminuted food ledtsy which can also pass directly from the
loading chamber into the collecting chamber.

The comminuting device described above, in padicthe abovementioned impact tool for
comminuting the food leftovers, can be arrangethealoading chamber, in particular fully or
partially therein, ensuring that comminution tal@ace fully or partially within the loading
chamber. As an alternative or in addition, the camutng device can also be arranged fully or
partially between the loading chamber and the fotesnber.

The mixing device is preferably arranged fully artmally in the fines chamber. In this way, the
above-described mixing and/or generation of a m@regrm the food leftovers can take place in
the fines chamber, in particular fully or partiallyerein. Thus, for example, it is possible to
generate in the fines chamber a flow along thesastl one opening by means of the mixing
device. However, it is also possible for the mixd®yice to be arranged fully or partially or even
additionally within the loading chamber.

As explained above, the comminuter can have at tgas separating device, which is designed
to separate the loading chamber and the fines olanilhus, the separating device can be
designed, for example, to allow only food leftovefsa predetermined maximum size, e.g. of a
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predetermined maximum diameter or equivalent diamebd pass through, ensuring that only
such food leftovers of the predetermined maximure san pass from the loading chamber into
the fines chamber. In particular, the separatingogecan comprise at least one separating disk
and/or at least one screen, also referred to beleva separating screen. In this context, a
"separating disk" should be understood to be a dikich, together with at least one further
element, e.g. a wall of the grinding chamber, foahkast one gap and/or interspace, the width
of which limits passage of comminuted food left@ydor example. For example, a gap width of
a gap, e.g. an annular gap, formed by the sepgrdigk and a wall of the grinding chamber
(also referred to as a grinding chamber wall) caiind a maximum size of food leftovers which
can pass from the loading chamber into the finegntfer. The separating disk can be mounted
in a fixed manner or can also be mounted in a mevalanner, being mounted so as to rotate,
for example. However, other separating devicesal@ possible, in principle. In particular, the
separating device can comprise at least one separdisk in accordance with the above
definition arranged between the impact tool andntineng device. For example, the impact tool,
the mixing device and the separating device cammbented on a common drive axle. For
example, the separating device, in particular #@asrating disk, can be mounted between the
impact tool and the mixing device, e.g. the bladesy.

As explained above, the loading chamber is designesiich a way that uncomminuted food
leftovers can be introduced directly or indirecathyo this loading chamber. For example, the
loading chamber can have at least one loading ngeria which the loading chamber can be
loaded with uncomminuted food leftovers.

In particular, the fines chamber can be arrangeslich a way relative to the loading chamber
that comminuted food leftovers are moved from thading chamber into the fines chamber
under the action of gravity. In particular, commeulifood leftovers can slide under the action of
gravity from the loading chamber into the fines robar, e.g. through the abovementioned
separating device. Thus, the fines chamber camnrrbaged at least partially under the loading
chamber, for example. In particular, the grindifamber can have an axis, e.g. an axis of
symmetry and, in particular, a cylinder axis, wirerde axis slopes by an angle relative to a
horizontal, for example. For example, this slopa ba 5° to 70°, in particular 10° to 45°. In
particular, the grinding chamber can have a cirgcuplygonal or oval cross section. In
particular, the grinding chamber can have a cylirgteape or a drum shape. In particular, as
explained above, the grinding chamber can havestiage of a sloping cylinder or cylinder
section or the shape of a sloping drum, whereirstbpe is preferably configured in such a way,
as explained above, that comminuted food leftowens fall and/or slide from the loading
chamber into the fines chamber under the actiagrafity. For this purpose, at least one sloping
sliding surface can be provided in the grindingmnshar, for example.
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By way of example, a bottom of the grinding chamban slope by an angle relative to a
horizontal, in particular by an angle of 5° to 7pfeferably by an angle of 10° to 45°. By means
of the slope of the bottom relative to the horiabnit is possible, in turn, to ensure that
comminuted food leftovers can slide from the logdahamber into the fines chamber. As an
alternative or in addition, a plurality of slopesalso possible, for example, and therefore the
bottom of the grinding chamber can also be conéduiully or partially as a hopper and/or
chute, for example.

As explained above, the grinding chamber has oneare openings, via which the grinding
chamber is connected to the collecting chambers;Tfar example, the grinding chamber can
have at least one grinding chamber wall, whereegnahe or more openings are arranged in the
grinding chamber wall and allow comminuted fooddeérs to cross from the grinding chamber
to the collecting chamber. In particular, the opgsi can form a screen. In particular, the
grinding chamber wall can be produced fully or adlst from a metallic material, e.g. a steel
sheet. As an alternative or in addition, howevéneop materials can also be used, e.g. plastics
materials.

Further possible embodiments relate, in particuarthe at least one opening, i.e. the one or
more openings, via which the grinding chamber ianected to the collecting chamber. In
particular, the one or more openings can form adtlene screen. In particular, the one or more
openings can have a diameter or equivalent dianietem to 30 mm, preferably a diameter or
equivalent diameter of 3 mm to 15 mm. Other dimemsiare also possible in principle. In
particular, the one or more openings can have adrauwoss section. As an alternative or in
addition, one or more of the openings can also ludver cross sections, e.g. a polygonal cross
section and/or an oval cross section.

In particular, the at least one grinding chambar bave at least one door for carrying out
maintenance work. Here, the term "door" should bdeustood in general to be at least one
closable opening. By way of example, the door caretat least one closure device, chosen from
a flap, a removable cover, a slide, a hood or sother type of closure device. In particular, the
at least one door can have at least one sealae.gncircling rubber seal. The seal can prevent
liquid food leftovers from reaching the outsidenfraghe grinding chamber, for example. As an
alternative or in addition, the seal can also bsigied to prevent the escape of gases and/or
odors from the grinding chamber.

As an alternative or in addition, the collectingaptber can also have at least one door for
carrying out maintenance work. As regards the dedim of the term "door" and/or as regards
possible embodiments of the door, reference caméxe to the description of the door of the
grinding chamber. In particular, the door can oagain have at least one seal. The door of the
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grinding chamber and the door of the collectingncbar can be designed as separate doors or
can also be designed as a common door. Thus, &mn@e, a common door that can be opened
jointly to carry out maintenance work in the gringlichamber and/or in the collecting chamber

can be provided.

In particular, the collecting chamber can haveeast one opening for manual emptying. For
example, this at least one opening for manual emgtgan be provided on the bottom of the

collecting chamber. The at least one opening caridsable by means of at least one closure, for
example, e.g. at least one screw closure. Othestgpclosure can also be used.

The disposal apparatus can furthermore have at deespumdor pumping comminuted food
leftovers out of the collecting chamber. For exampl least one opening can be provided in the
collecting chamber and/or at least one connectimeepcan be provided in the collecting
chamber, which is connected to a pump or can beemed to a pump. For example, at least one
pump for pumping the comminuted food leftovers olthe collecting chamber can be part of
the disposal apparatus.

The disposal apparatus can furthermore have at de@slevel sensor for detecting at least one
level of comminuted food leftovers in the collegtichamber. In this case, it is possible in
principle to use at least one level sensor of ang,kt being possible for this sensor to be based
on one or more physical principles of measurementétecting the level of the comminuted
food leftovers in the collecting chamber. In partas, however, the level sensor can comprise at
least one float switch. By way of example the flsaitch can float on the food leftovers and be
raised together with the food leftovers. In genéeamns, the level sensor can be a digital level
sensor or can also be designed to detect seveeds |@ither continuously or in several stages.

The disposal apparatus can furthermore have dtdeascontroller, which is designed to fully or

partially control the disposal apparatus. In pattc the controller can be designed to control at
least the comminuter of the disposal apparatusa\alternative or in addition, however, the

controller can also be designed to control the abmntioned pump for pumping comminuted
food leftovers out of the collecting chamber, faample.

Thus, for example, the controller can compriseeasi one electronic controller and/or at least
one data processing device which is designed ttraloone or more functions of the disposal
apparatus. Here, a "controller" should fundameytadl understood to be any device designed to
control one or more further devices in the dispagglaratus. By way of example, the controller
can comprise at least one data processing devisigme to perform one or more program
sequences and/or designed to monitor one or mareegses in the disposal apparatus. The
controller can furthermore comprise at least oner usterface designed to allow information
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and/or commands to be input by a user and/or dedign allow one or more items of
information to be output to the user. For examtile, user interface can comprise at least one
operating element, e.g. a control panel and/oryddad. As an alternative or in addition, the
user interface can comprise at least one displayetample. The controller can furthermore
comprise at least one electronic interface, e.deadt one wired and/or at least one wireless
interface. Via the at least one electronic integfaaformation, data and/or commands can be
transferred to the controller and/or transferremimfrthe controller to some other device, e.g.
another computer.

In addition to controlling the at least one comnt@nuthe controller can furthermore be designed
to control and/or monitor one or more further elatseof the disposal apparatus. For example,
the at least one level sensor can transfer seragartd the controller, e.g. in a wireless and/or
wired manner. In general, the controller can beigihesl to monitor a filling level in the
collecting chamber, for example.

Once again as an alternative or in addition, thetrotler can be designed to control and/or
monitor pumping of comminuted food leftovers outloé collecting chamber, for example.

If the controller is designed to monitor a fillitgvel in the collecting chamber, for example, this
monitoring can include outputting correspondingomiation and/or warnings to a user of the
disposal apparatus, for example. For example, gerufilling level can be communicated to a
user via at least one display and/or at least oimer aype of indicating device. As an alternative
or in addition, one or more warning signals carobgput, for example, if a filling level exceeds
a predetermined maximum filling level.

Further possible embodiments relate to the embatiwfethe collecting chamber of the disposal
apparatus. Thus, for example, a bottom of the citig chamber can slope toward a collecting
point and/or collecting region. As an alternativeim addition, the bottom can also form a
hopper, in part or in whole, for example. The atiileg point or collecting region in the bottom
of the collecting region can also be the point frehich extraction of the food leftovers can take
place, for example, e.g. by means of the at least abovementioned pump for pumping the
comminuted food leftovers out of the collecting heer. Once again as an alternative or in
addition, it is also possible for the at least opening for manual emptying to be arranged at
this collecting point or in this collecting region.

In particular, the collecting chamber can at lgmstially surround the grinding chamber. Thus,
for example, the disposal apparatus can have arfgpusdich forms the grinding chamber and
the collecting chamber, wherein the collecting chamat least partially surrounds the grinding
chamber. For example, the collecting chamber carosnd the grinding chamber in annular
fashion, with the result that an interspace thamn&the collecting chamber is provided in the
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housing between the grinding chamber and the hgusall. However, other embodiments are
also possible in principle.

Overall, the comminuter can be arranged within ashway, in particular an external housing, of
the disposal apparatus. Thus, the comminuter cam d@omminuter housing which encloses the
grinding chamber and the collecting chamber anctlyhin turn, is arranged within an external
housing of the disposal apparatus. This housingxternal housing can have at least one feed
opening for feeding in food leftovers, for examplderein the feed opening can be connected to
the grinding chamber. The feed opening can comptiseast one feed hopper, for example. The
feed opening can be connected to the grinding ckalmyp at least one chute and/or at least one
pipe system, for example. In particular, the fepdrong can be arranged in a work surface of the
housing, in particular in an upper work surface padicularly preferably in a flat work surface.
The feed opening can be arranged in a cover pfateedousing, for example. The housing can
furthermore have a pedestal and/or some other tfpstand which enables the disposal
apparatus to be set up.

As explained above, the disposal apparatus capaiticular, be provided with a particularly
small overall volume, thus allowing the disposapaatus to be used even in relatively small
kitchens. Thus, the housing can have a height eho@ than 1.5 m, preferably no more than 1.0
m, for example. In particular, the disposal appeatan accordingly be configured as a tabletop
model or an under-table model, and therefore theirmam height thereof is that of a
conventional work surface. In principle, howevenyadesired dimensions of the disposal
apparatus are possible. Once again as an alteznattiin addition, integration of the disposal
apparatus into one or more larger disposal systeralso possible, e.g. into one or more of the
abovementioned prior art disposal systems. Thuesdibposal apparatus can also be used as a
component part of the system described in EP 10883A1, for example. Other areas of use are
also possible.

In particular, the housing of the disposal apparate. the external housing, can once again have
at least one door. As regards a possible definitbthe term "door" and as regards possible
configurations of the door, reference may be madthé above description. In particular, the
door can be configured in such a way that the comatar can be accessed by opening the door.
In particular, the door can have at least one rexbl@vpanel, e.g. a removable front panel. As an
alternative or in addition, however, the door cdsoabe a door with a vertical hinge, for
example, e.g. a door arranged on a front side wbathbe opened by means of the vertically
aligned hinge. However, other embodiments of ther doe also possible, in principle.

In a further aspect of the present invention, paial system for disposing of food leftovers is
proposed. In the context of the present inven@otdisposal system" should be understood to be
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an apparatus which is made up of a plurality of ponents interconnected in a fixed or
reversible manner and is used to disposal fooduefs. The components of the disposal system
can be arranged in spatial proximity to one angtégy. within the same room, but can also be
arranged remote from one another, e.qg. at diffdoeations and/or in different rooms.

The disposal system comprises at least one dispppafratus according to the present invention,

e.g. according to one or more of the embodimendsrideed above or described in greater detail

below. Thus, the disposal system can comprise @mp®shl apparatus, two disposal apparatuses
or more than two disposal apparatuses.

The disposal system furthermore comprises at leastcollecting receptacle for receiving
comminuted food leftovers, said receptacle beingneated or connectable to the disposal
apparatus. The collecting receptacle can alsofeered to as a waste receptacle. In the context
of the present invention, a "collecting receptadieduld fundamentally be understood to be any
receptacle which is connected or can be conneotétkttat least one disposal apparatus, e.g. via
at least one temporarily installed or permanentigtalled pipe, and which is suitable for
receiving food leftovers comminuted in the dispoapparatus. For example, the collecting
receptacle can be in the form of a drum and/or afrgtainer. By way of example, the collecting
receptacle can have at least one receiving chafobeeceiving food leftovers which is fully or
partially surrounded by at least one receptaclé. vike receptacle wall can be produced fully or
partially from at least one metallic material andfoom at least one plastics material, for
example. The collecting receptacle can furtherniaee at least one door and/or at least one
closure, e.g. at least one cover and/or at leastsbtding door. In particular, the collecting
receptacle can furthermore comprise at least onaemion and/or at least one connection piece
for a pipe via which comminuted food leftovers tantransferred, e.g. pumped, from the at least
one disposal apparatus, in particular the at least collecting chamber of the at least one
disposal apparatus, into the receiving chamber.

The collecting receptacle can be installed at adijocation, e.g. at a central collecting point,
e.g. in a courtyard or cellar, or can also be obitecor transportable configuration. In the latter
case, the collecting receptacle can, for exampgeplbaced temporarily in the vicinity of the
disposal apparatus, connected temporarily to theodal apparatus, e.g. via at least one pipe, in
which case comminuted food leftovers are then fesred from the disposal apparatus, e.g. from
the collecting chamber of the disposal apparatus,the collecting receptacle, e.g. by means of
a pumping operation. Thus, for example, as expthiabove, the disposal apparatus can
comprise at least one pump for pumping comminutmod fleftovers out of the collecting
chamber of the disposal apparatus. This pump casebgned to pump the comminuted food
leftovers out of the collecting chamber of the ds@ apparatus into the collecting receptacle.
As an alternative or in addition, however, at least pump which is not a component part of the
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disposal apparatus but is, in whole or in partédgample, a component part of the collecting
receptacle and/or is configured in whole or in pa&ra separate pump can also be included in the
disposal system. Emptying the collecting chambethef disposal apparatus by means of a
vacuum device, which can be associated with thieaolg receptacle for example, is likewise
possible as an alternative or in addition. Accagtinthe disposal system can have at least one
vacuum device for example, i.e. a device whichesighed to produce a vacuum and, by means
of this vacuum, to feed comminuted food leftoveus af the collecting chamber of the disposal
apparatus to the collecting receptacle. For exanipbevacuum device can be a component part
of the collecting receptacle or can be connectethéocollecting receptacle. In general, the
collecting receptacle can be connected or connkectalthe at least one collecting chamber of
the at least one disposal apparatus via at leaspipe, for example. This pipe can be installed in
a fixed or reversible manner or can also be moumt@dpurely temporary way.

The disposal system can be configured in variougsvesmd can fundamentally be adapted in a
flexible manner to the respective requirements@raimstances. Thus, it is possible to provide
just a single disposal apparatus, which can balledtin a fixed location in the region of a
kitchen and/or in a work area, for example. Thdeotihg chamber can be emptied into the
collecting receptacle at regular or irregular inéds, e.g. on the basis of filling level informatio
supplied by the at least one level sensor in thleaong chamber of the disposal apparatus, this
being initiated automatically or by a user. As expeéd above, it is possible for this purpose for
the collecting receptacle to be mounted in a fibkation and to be connected to the collecting
chamber, e.g. via at least one pipe, or the caligeeceptacle can be connected temporarily to
the collecting chamber, e.g. by moving the collggtieceptacle temporarily into the vicinity of
the disposal apparatus.

As an alternative, the disposal system can alsedrdigured as a relatively large disposal
system, having a plurality of disposal apparatuselich are connected permanently or
temporarily to one or more collecting receptackeg, via a pipe system comprising one or more
pipes. In this way, it is possible, for example,sigoply even relatively large kitchens in an
appropriate manner by using the disposal systendepasition stations for food leftovers, with

comminution being implemented and followed by tfananto the at least one collecting

receptacle.

As an option, the disposal system can have a systarmoller, which can be of centralized or
decentralized configuration. The at least one ogticontroller of the abovementioned at least
one disposal apparatus can be a component panisofystem controller, for example, or can
also be designed to communicate with the systentrater, e.g. in order to exchange
information and/or commands unidirectionally or itedtionally. As regards possible
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embodiments of the system controller, it is in pipe possible to refer to the possibilities for
the optional controller of the disposal apparatus.

The disposal apparatus can furthermore have at ¢e@spump for pumping comminuted food
leftovers out of the collecting chamber. For exampl least one opening can be provided in the
collecting chamber and/or at least one connectimeepcan be provided in the collecting
chamber, said connection piece being connectedptm® or being connectable to a pump. At
least one pump for pumping the comminuted foodledits out of the collecting chamber can be
a component part of the disposal apparatus, fanpia

In another aspect of the present invention, a ntefbodisposing of food leftovers is proposed.
The method comprises the steps described in dethnilv, which can be carried out in the stated
sequence, for example. In principle, however, sother sequence is possible. One or more of
the method steps mentioned can also be carriedvithita time overlap, simultaneously or
repeatedly.

The method comprises loading at least one comminitke the food leftovers. The comminuter
has at least one grinding chamber and at leastcolecting chamber, wherein the grinding
chamber is connected to the collecting chambeorm&or more openings, e.g. via one or more
screens. Loading of the grinding chamber with thedf leftovers comprises feeding the food
leftovers to the grinding chamber. The method femttore comprises comminuting the food
leftovers in the grinding chamber by means of asi@ne impact tool. The method furthermore
comprises at least one process of generating amewein the food leftovers by means of at
least one mixing device in the grinding chamberti®aarly by means of the movement in the
food leftovers generated by the mixing device mdhinding chamber, it is possible to discharge
comminuted food leftovers continuously or discontinsly from the grinding chamber into the
collecting chamber.

As regards possible embodiments and/or definitiohshe terms used in the context of the
description of the method, reference can be madthdéoabove description of the disposal
apparatus and to the following illustrative emboents. In particular, the method can be carried
out using the disposal apparatus according to tegept invention, e.g. in accordance with one
or more of the illustrative embodiments describédve and/or using one or more of the
illustrative embodiments described in detail beldnwparticular, the method can furthermore be
carried out using the disposal system accordingegresent invention, e.g. in accordance with
one or more of the illustrative embodiments desctibbove and/or using one or more of the
illustrative embodiments described in detail beld¥s. regards possible embodiments of the
method, reference can accordingly be made to teeriggion of the disposal apparatus and/or of
the disposal system. In principle, however, otmebediments are also conceivable.
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The proposed disposal apparatus and the propostobantdr disposing of food leftovers has
numerous advantages over known disposal apparatimsesnethods. Thus, in particular, one
important advantage that may be mentioned is ttebverall volume of the disposal apparatus
and/or of a system including the disposal apparatus be kept very small. Accordingly, as
explained above, the disposal apparatus can alssdgkin relatively small kitchens or in other
relatively small facilities for communal cateririg. particular, the disposal apparatus can also be
configured as an under-table model. A passage anseparate room, e.g. into a cellar room
situated underneath the actual kitchen or facilgyundamentally not required.

In principle, the disposal apparatus can furtheemioe configured as a closed system. As a
result, it can be configured in a manner whichashmzardous in terms of hygiene and involves
little odor. Food leftovers can be converted diseet the location where they arise into a
pumpable comminuted mass, which can then be ugsédwtifurther treatment in a biogas plant,
for example.

Moreover, only a little or, in principle, no water other cleaning agent is required for the
operation of the disposal apparatus. Thus, iniqrinciple, no longer necessary to remove such
liquids from the waste. Moreover, there is no needa freshwater connection or a wastewater
connection. Thus, overall, it is possible to makesignificant reduction in the structural
requirements for the operation of the disposal egipa and also in the operating costs.

The disposal apparatus according to the inventeanfarthermore be operated continuously or,
if there is a relatively small quantity of food tiefers produced, it can also alternatively operate
merely in a discontinuous way.

In the disposal apparatus, e.g. in a depositiotiostaof the disposal apparatus, only a few
components are required in principle. As a residltexplained above, the disposal apparatus can
be configured in a compact, robust and functionedliable way overall. Moreover, a low-cost
construction is possible by virtue of the small tn@mof components.

All the required component parts of the disposglaagtus can furthermore be integrated in a
space-saving manner into the disposal apparatushwhn be embodied in whole or in part as a
deposition station. It is possible for just a segbllecting receptacle, which can receive one or
more days' waste for example, to be provided a¢rdral point, for example. This receiving
receptacle can be connected to the collecting ckamh a pipe system, for example, wherein
the pump described above can be used to pump cartedifood leftovers out of the collecting
chamber into the collecting receptacle or wasteptcle, for example.
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Since a single disposal apparatus in the form sihgle deposition station need fundamentally
take up only a little space, it is also possibte, dxample, for a plurality of such devices to be
used in a kitchen. A control link between the indidal disposal apparatuses is fundamentally
unnecessary. However, it is also optionally possiblr a plurality of the disposal apparatuses
described to be interconnected to form a disposdénm.

By processing the food leftovers into a comminwtad preferably pumpable mass, also referred
to as a substrate, it is furthermore possible ®amall conduit cross sections. Thus, the pump
described above and/or the pipes via which the cooted food leftovers can be pumped out of
the collecting chamber into a collecting receptamewaste receptacle can be of very small
dimensions. For example, conduit cross section aitliameter of no more than or even less
than 75 mm can be used, preferably having a dianté#t@o more than 50 mm. Thus, for
example, the collecting chamber can be connectel donnection piece which has a conduit
cross section of no more than 50 mm, e.g. a nondiaaheter of 50 mm. As regards installation,
these small conduits can be laid virtually anywheiteout problems.

Overall, a small and low-cost disposal system camathieved with the present invention. The
disposal apparatus is also suitable for relativatall kitchens for communal catering. It is
fundamentally capable of being installed in a burtler position and can be installed flexibly in
a work area, e.g. in a scullery and/or in a praparazone. The food leftovers can be
comminuted directly at the point where they aried aan then be transferred into a collecting
tank via a hose or a pipe, for example. Thus, tleating chamber can be connected via one or
more pipes to a larger collecting receptacle, cthg tank or waste receptacle. The pump
described above can be provided for the purposaroying out this transfer.

The disposal apparatus can comprise the comminigseribed above, which can comprise a
housing and a grinding mechanism. Food leftovensbeafed to the comminuter through a chute.
By means of a pump, the comminuted material capuseped out of the comminuter, e.g. the
collecting chamber. As explained above, a contralden furthermore be provided.

The actual grinding chamber, in which a grindingch@ism can rotate for example, can be
provided in the housing of the comminuter. The hay®f the comminuter can be formed by a
surrounding wall, for example, also referred to\abas a grinding chamber wall. Thus, an
additional chamber, which can be used as a callgathamber in the sense according to the
above description, can be formed between the grindnamber and the actual housing walls of
the comminuter. The wall of the grinding chamben ¢te® at least partially penetrated, thus
allowing liquids and/or particles below a certairesto pass out of the grinding chamber into the
interspace and/or the collecting chamber. The ergninding mechanism can also be tilted
backward, as explained above, and in this way eabuit into the comminuter. In this way, by
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means of the tilt of the grinding chamber, it isgible to ensure that food leftovers are fed to the
comminuting device, in particular the grinding macism, in particular under their own weight.
At the very least, however, the bottom of the gngdchamber can be embodied with a slope
relative to the comminuting device, in particuléwe tgrinding mechanism. The bottom can
likewise have through holes and can be designead @snponent part of the grinding chamber
walls, for example, or can be designed as a sepbaitom. Thus, the bottom can form a screen,
for example, and can be configured in such a way, dxample, that only sufficiently
comminuted material below a certain particle siae enter the collecting chamber underneath
the bottom.

The comminuting device, in particular the grindimgchanism, can be fitted with at least one,

preferably two or even a plurality of, flexible iagt elements, e.g. chains. These impact tools
can be secured on a hub, for example. In partictharimpact elements can be arranged in such
a way that no unbalance occurs, ensuring thatigposlal apparatus can operate very quietly and
with little vibration overall. The impact elementan preferably be manufactured from a very

durable material, e.g. a hardened steel. Howevker @mbodiments of the impact elements are
also possible in principle.

As explained above, at least one separating dedondurthermore be provided in the grinding
chamber. In particular, this can be configured ginaple manner in such a way that a separating
disk is inserted directly behind the comminutingide. This separating disk can be designed in
a simple manner in such a way that it forms a gap mespect to the grinding chamber wall,
through which only sufficiently comminuted materiedn flow off rearward into the fines
chamber. However, as an alternative or in additioa,separating disk can also be provided with
one or more through holes and accordingly can Isegded in whole or in part as a screening
disk, for example. This screening disk can likewbgeconnected to the drive axle, e.g. the hub,
and can rotate with the comminuting device, fornegke. As an alternative or in addition, the at
least one separating device, e.g. the at leastsoreening disk, can also be installed in the
grinding chamber in such a way that it remainsi@tary. Once again as an alternative or in
addition, the at least one separating device, thg.at least one screening disk, can also be
installed in such a way that it is freely rotatabled, for example, has a dedicated drive. This
enables the separating device, e.g. the screemskgtd rotate with any desired speed with or
counter to the direction of rotation of the comnting device, for example.

The mixing device can be arranged behind the stpgrdevice, e.g. behind the separating disk,
e.g. in a fines chamber. With the aid of the mixilayice, a flow can be generated, e.g. when the
grinding mechanism is rotated, said flow passingough the screening disk and/or the
separating device, for example, and/or throughdhter gap behind the separating disk, for
example, in the case of a simple separating diskisTin general, the mixing device in this
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illustrative embodiment or in other illustrative badiments can be designed to generate a
movement of the food leftovers from the loadingrmbar, through the separating device, into
the fines chamber. The outflow of comminuted matebehind the separating device allows
uncomminuted material to be conveyed toward thensimmting device, e.g. toward the impact
mechanism. This can improve the efficiency of tbenminuter. Thus, in particular, the mixing
device can be configured as a fluid flow deviceisThuid flow device can be created, for
example, by means of a plurality of blades on a sde of the separating device, e.g. the
separating disk. However, as an alternative ordaiteon, the fluid flow device can in general
also take the form of a propeller or other embodits@nd does not directly have to be part of
the separating disk or connected to the separdigkgy

As explained above, the chamber which forms bethiedseparating disk can also be referred to
as a fines chamber. The fines chamber can, in bgrgonnected to the collecting chamber via
one or more openings, e.g. via one or more thrdugles. This collecting chamber can be
provided at the side of and/or below the grindihgraber, for example. Thus, by means of the
one or more openings, sufficiently comminuted matean collect in this collecting chamber.

In particular, as explained, the above-describethehts of the impact tool and of the mixing
device and, optionally, of the separating deviae loa arranged on a common drive axle, e.g. a
common shaft. As a result, the design can be cordayin a very simple and low-cost way.

The grinding mechanism, in particular the impadi tor at least the mixing device, which can
be configured as a fluid flow device, can be drivianthe same direction of rotation or,
alternatively, in a reverse direction of rotatidime latter, in particular, can enable any blockages
that occur in the separating device, e.g. the sangedisk and/or separating disk, to be removed.
In particular, the comminuting device, e.g. thendimmg mechanism, can be formed by at least
one electric motor. In particular, at least oneteie motor having at least one reduction gear in
the form of at least one belt drive, e.g. at less V-belt drive, can be used. Thus, in particular,
the comminuting device can have at least one divat least one transmission, e.g. having at
least one belt drive, in particular for driving tggnding mechanism. Overall, this enables the
disposal apparatus and the method for disposirigeofood leftovers to be configured in a very
low-noise way. In this way, particularly when usiagoelt, such as a V-belt, it is furthermore
possible to ensure an overload safeguard. Othep@mients for the transmission are likewise
conceivable in principle, e.g. a flat belt transsiog, a poly-V-belt transmission, a toothed belt
transmission, a push-link transmission, a gear @r@sm. Combinations of the stated drives or
transmissions are also conceivable in principles fldted speed of the comminuting device, e.g.
the grinding mechanism, can be around 1000 rpmefample. As explained above, however,
other speeds can also be used.
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At least one level sensor and/or some other typkewa detection device can furthermore be
arranged in the collecting chamber, that is to f@yexample, in the housing of the comminuter
outside the grinding chamber and/or in an intersdagtween a grinding chamber wall and a
housing of the comminuter. By means of the at |esms level sensor, a filling level in the
collecting chamber can be detected, for exampleahticular, as explained above, it is a simple
matter to use at least one float switch.

As explained above, at least one pump can be ctethéc the collecting chamber, allowing
comminuted and/or pasty food leftovers to be pumpgtdof the disposal apparatus, which can
also be designed as a deposition station. In lecthe pump can be configured in any desired
way. In particular, the pump can have at leastioneller pump. However, other types of pump
can also be used in principle, e.g. peristaltic psior eccentric screw pumps.

The comminuter can be swing-mounted within a hausinthe disposal apparatus, i.e. within an
external housing, for example. This results, irtipakar, in noise reduction and/or a reduction in
vibration in the working environment. This also bles the disposal apparatus to be integrated
easily and conveniently and without troublesome@anto a working environment.

The overall construction of the disposal apparaitugarticular of the deposition station, can
furthermore be configured in such a way that ak ttomponents are easily accessible,
particularly for maintenance. Thus, for example domminuter can have a housing which has
the abovementioned at least one door, thus allowinigindered access to the interior, for
example. The abovementioned optional pump cankEsmnfigured and installed in such a way
that maintenance work can be carried out easilkegfuired. For example, the pump can be
accessible in a simple manner by removing frontefsar rear panels or side panels of an
external housing of the disposal apparatus.

As was furthermore explained above, there can Heast one opening at the bottom of the
collecting chamber, through which the collectingmiber can also be emptied manually, for
example.

In order to improve the overall hygiene situatiamidg pauses in operation and in order to avoid
the occurrence of odors, the feed opening canusihdd with water and/or a disinfectant, for

example. Moreover, the feed opening can also bdasfable configuration. Thus, the disposal

apparatus can have at least one closure deviceldsing the feed opening. For example, the
closure device can have at least one plug thabedoncked in a fixed or reversible manner. In

principle, however, other closure devices, e.gpdlaslides or other types of closure device, can
also be used as an alternative or in addition.
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In particular, as explained above, the disposabegips, which can be designed as a deposition
station, can be a component part of a disposat¢systhich comprises the at least one disposal
apparatus. As likewise described above, the dismyséem can furthermore comprise at least
one collecting receptacle, which is connected fixed manner or reversibly to the at least one
collecting chamber. For example, the disposal aystan comprise at least one pipe system
connecting the collecting receptacle to the attleas collecting chamber. The at least one pump
described above can furthermore be provided inrdadpump comminuted food leftovers out of
the collecting chamber, from the collecting chamimto the collecting receptacle, at regular
intervals or at irregular intervals or when reqdir€éhus, for example, the disposal apparatus can
be arranged as a deposition station at the locatioere the food leftovers arise, whereas the
collecting receptacle can be arranged at some @ibation in the building, for example, e.g. in
a cellar room or a courtyard.

In particular, the disposal apparatus proposed alg® considerable advantages over the
abovementioned prior art. Thus, inter alia, DE 295167 Ul does not describe the feature of
division into a grinding chamber and a collectitgumber, wherein a mixing device designed to
generate a movement in the food leftovers in thedgrg chamber is arranged in said grinding
chamber. By means of this difference, it is possiloh particular, to considerably reduce the
overall volume of the disposal apparatus. Moreovee, efficiency of comminution can be
significantly increased and, at the same time, matage can be reduced. In DE 295 14 167 U1,
rigid deflectors are provided instead, acting afldplates and therefore always additionally
requiring already existing movement of the foodtdeérs deflected by the deflectors.
Accordingly, the design described in DE 295 14 16 always also requires an additional
supply of considerable quantities of water, whieim de avoided in the context of the disposal
apparatus proposed.

As compared with JP 2008 - 114 149 A, US 2010/® 226 Al and DE 43 00 784 Al too, the
apparatus proposed has considerable advantagestisese documents do not disclose the stated
features of the proposed disposal apparatus eifheis, in JP 2008 - 114 149 A, a considerable
additional installation space has to be providedthe "moving vane", wherein this element is
also not arranged in the grinding chamber and,rdangly, cannot bring about movement there.
Also in JP 2008 - 114 149 A, a water supply fons@orting and/or comminuting the food
leftovers is accordingly provided. However, thipgly of water has the disadvantage that the
water supplied has to be removed from the wasta agan expensive manner at the end of the
process - in contrast to the proposed solutionclvban basically avoid the need to use water as
a transfer medium, even if this is possible in gpte.

Although water supply is not necessarily providaduS 2010/ 0 276 526 Al, this is at the
expense of a complex conveying system in the fofrfeed screws. These, in turn, require a
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considerable additional installation space. Moreptree conveying system is not arranged in the
grinding chamber itself, and no movement is browddut in the grinding chamber itself, with
the result that the food leftovers are not keptmiovement in the grinding chamber itself.
Accordingly, the comminution efficiency of the apaiaus described in US 2010/ 0 276 526 Al
is inferior to the comminution efficiency of theggratus proposed in the present case.

In summary, the following embodiments are partidylareferred in the context of the present
invention:

Embodiment 1. disposal apparatus for disposingoaofdfleftovers, comprising at least one

comminuter, wherein the comminuter has at least gmeding chamber and at least one
collecting chamber, wherein the grinding chambeoisnected to the collecting chamber via one
or more openings, wherein at least one comminutigyce having at least one impact tool for
comminuting the food leftovers is arranged in theding chamber, wherein, in addition, at least
one mixing device for generating a movement inftieel leftovers is arranged in the grinding

chamber.

Embodiment 2: disposal apparatus according to trexeging embodiment, wherein the
comminuting device comprises a grinding mechanism.

Embodiment 3: disposal apparatus according to énleeopreceding embodiments, wherein the
impact tool is formed separately from the mixingide.

Embodiment 4: disposal apparatus according to énleeopreceding embodiments, wherein the
impact tool has at least a plurality of impact menslbconnected to one another in an articulated
manner.

Embodiment 5: disposal apparatus according to énleeopreceding embodiments, wherein the
impact tool has at least one chain.

Embodiment 6: disposal apparatus according to énleeopreceding embodiments, wherein the
impact tool has chains that are each connectedea¢id to at least one drive axle.

Embodiment 7: disposal apparatus according to énleeopreceding embodiments, wherein the
impact tool has two chains arranged at mutuallyogfp ends and connected to a drive axle.

Embodiment 8: disposal apparatus according to énleeopreceding embodiments, wherein the
impact tool rotates around a drive axle.
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Embodiment 9: disposal apparatus according to érieeopreceding embodiments, wherein the
comminuting device has at least one drive axle aintkast one drive, wherein the drive is
designed to impart a rotation to the drive axleparticular a rotation of 500-2000 rpm and
particularly preferably a rotation of 1000 rpm.

Embodiment 10: disposal apparatus according tgpteeeding embodiment, wherein the drive
has a belt drive, in particular a V-belt drive.

Embodiment 11: disposal apparatus according tqtbeeeding embodiment, wherein the drive
comprises a drive disk arranged outside the grandimamber, in particular a belt pulley, which
is connected to the drive axle.

Embodiment 12: disposal apparatus according to @néhe three preceding embodiments,
wherein the drive furthermore comprises at least dnive motor arranged outside the grinding
chamber, said drive motor being connected to the dixle.

Embodiment 13: disposal apparatus according to anéhe four preceding embodiments,
wherein the drive axle passes through a grindiragntyer wall of the grinding chamber.

Embodiment 14: disposal apparatus according toobtiee preceding embodiments, wherein the
comminuting device and the mixing device are drikgra common drive.

Embodiment 15: disposal apparatus according toobtige preceding embodiments, wherein the
impact tool and the mixing device are arrangedlgépaced apart on a drive axle.

Embodiment 16: disposal apparatus according toobtige preceding embodiments, wherein the
mixing device is designed to generate a flow infteal leftovers.

Embodiment 17: disposal apparatus according toobtige preceding embodiments, wherein the
mixing device has at least one blade, preferablgast two or at least three blades.

Embodiment 18: disposal apparatus according tgtaeeding embodiment, wherein the blades
can be mounted so as to be rotatable about a akiee

Embodiment 19: disposal apparatus according toobtige preceding embodiments, wherein the
mixing device is designed to generate the movenrene food leftovers in a region of the
openings, ensuring that comminuted food leftoveesgaiided to the openings by the movement.
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Embodiment 20: disposal apparatus according toobtige preceding embodiments, wherein the
grinding chamber is divided into at least one lagdthamber for receiving uncomminuted food
leftovers and at least one fines chamber for raogifully or partially comminuted food
leftovers.

Embodiment 21: disposal apparatus according to gheceding embodiment, wherein the
comminuting device is arranged fully or partiallythe loading chamber or between the loading
chamber and the fines chamber.

Embodiment 22: disposal apparatus according to @né¢he two preceding embodiments,
wherein the mixing device is arranged fully or @iy in the fines chamber.

Embodiment 23: disposal apparatus according to @néhe three preceding embodiments,
wherein the comminuter has at least one separdenge for separating the loading chamber
and the fines chamber, wherein only food leftovadra predetermined maximum size can pass
through the separating device.

Embodiment 24: disposal apparatus according to gheceding embodiment, wherein the
separating device is chosen from a separatingatigkscreen.

Embodiment 25: disposal apparatus according to oheéhe two preceding embodiments,
wherein the impact tool, the mixing device and sbparating device are mounted on a common
drive axle.

Embodiment 26: disposal apparatus according tcobtige six preceding embodiments, wherein
the loading chamber can be loaded with uncommintded leftovers via at least one loading
opening.

Embodiment 27: disposal apparatus according to anéhe seven preceding embodiments,
wherein the fines chamber is arranged in such a redgtive to the loading chamber that
comminuted food leftovers are moved from the logdthamber into the fines chamber under
the action of gravity.

Embodiment 28: disposal apparatus according to athe eight preceding embodiments,
wherein the fines chamber is arranged at leasigfigitbelow the loading chamber.

Embodiment 29: disposal apparatus according to @néhe nine preceding embodiments,
wherein the grinding chamber has an axis, in p#érca cylinder axis, which slopes by an angle
relative to a horizontal.
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Embodiment 30: disposal apparatus according tptbeeding embodiment, wherein the slope is
5°to 70°, in particular 10° to 45°.

Embodiment 31: disposal apparatus according to @néhe two preceding embodiments,
wherein the grinding chamber has a circular, patg@r oval cross section.

Embodiment 32: disposal apparatus according to @néhe three preceding embodiments,
wherein the grinding chamber has a cylinder shagEwnm shape.

Embodiment 33: disposal apparatus according toadriee preceding embodiments, wherein a
bottom of the grinding chamber slopes by an anglative to a horizontal, in particular by an
angle of 5° to 70°, preferably by an angle of 1Da%°.

Embodiment 34: disposal apparatus according toobtiee preceding embodiments, wherein the
grinding chamber has at least one grinding chamiadly wherein the one or more openings are
arranged in the grinding chamber wall and allow sonuted food leftovers to cross from the
grinding chamber to the collecting chamber.

Embodiment 35: disposal apparatus according toobtiee preceding embodiments, wherein the
one or more openings form at least one screen.

Embodiment 36: disposal apparatus according toobtiee preceding embodiments, wherein the
one or more openings have a diameter or equivdianteter of 3 mm to 15 mm.

Embodiment 37: disposal apparatus according toobtige preceding embodiments, wherein the
grinding chamber has at least one door for carrgigmaintenance work, in particular a door
having at least one seal.

Embodiment 38: disposal apparatus according toobtiee preceding embodiments, wherein the
collecting chamber has at least one door for cagrgiut maintenance work, in particular a door
having at least one seal.

Embodiment 39: disposal apparatus according tawlepreceding embodiments, wherein the
door of the grinding chamber and the door of théecting chamber are designed as a common
door.

Embodiment 40: disposal apparatus according toobtiee preceding embodiments, wherein the
collecting chamber has at least one opening forualaemptying.
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Embodiment 41: disposal apparatus according toobtiee preceding embodiments, wherein the
disposal apparatus furthermore has at least ong gampumping comminuted food leftovers
out of the collecting chamber.

Embodiment 42: disposal apparatus according toobtiee preceding embodiments, wherein the
disposal apparatus furthermore has at least ored $®nsor for detecting at least one level of
comminuted food leftovers in the collecting chamber

Embodiment 43: disposal apparatus according tgpteeeding embodiment, wherein the level
sensor has at least one float switch.

Embodiment 44: disposal apparatus according toobtiee preceding embodiments, wherein the
disposal apparatus has at least one controlleryeivhéhe controller is designed to fully or
partially control the disposal apparatus.

Embodiment 45: disposal apparatus according to gheceding embodiment, wherein the
controller is furthermore designed to monitor &rfg level in the collecting chamber.

Embodiment 46: disposal apparatus according toodribe preceding embodiments, wherein a
bottom of the collecting chamber slopes towardleecting point or collecting region.

Embodiment 47: disposal apparatus according toobtiee preceding embodiments, wherein the
collecting chamber at least partially surroundsgheding chamber.

Embodiment 48: disposal apparatus according toobtiee preceding embodiments, wherein the
comminuter is arranged within a housing of the olsspp apparatus.

Embodiment 49: disposal apparatus according to gheceding embodiment, wherein the
housing has at least one feed opening for feedirfgad leftovers, wherein the feed opening is
connected to the grinding chamber.

Embodiment 50: disposal apparatus according toptkeeding embodiment, wherein the feed
opening comprises a feed hopper.

Embodiment 51: disposal apparatus according to @né¢he two preceding embodiments,
wherein the feed opening is connected to the grgndhamber by at least one chute.



10

15

20

25

30

35

-29.-

Embodiment 52: disposal apparatus according to @ne¢he three preceding embodiments,
wherein the feed opening is arranged in a workasearof the housing, in particular in an upper
work surface and particularly preferably in a fAairk surface.

Embodiment 53: disposal apparatus according to ohdhe five preceding embodiments,
wherein the housing has a pedestal.

Embodiment 54: disposal apparatus according toobtiee six preceding embodiments, wherein
the housing has a height of no more than 1.5 nfegaiely no more than 1.0 m.

Embodiment 55: disposal apparatus according to @néhe seven preceding embodiments,
wherein the housing has at least one door, wheheitomminuter can be accessed by opening
the door, in particular at least one door with gigal hinge and/or at least one removable panel.

Embodiment 56: disposal system for disposing ofiflftovers, comprising at least one disposal
apparatus according to one of the preceding embardsnfurthermore comprising at least one
collecting receptacl®r receiving comminuted food leftovers, said rd¢eefe being connected or
connectable to the disposal apparatus.

Embodiment 57: disposal system according to thegalieag embodiment, wherein the collecting
receptacle is connected or connectable to theatwltechamber of the disposal apparatus via at
least one pipe.

Embodiment 58: a method for disposing of food Mfts, comprising loading of at least one
comminuter with the food leftovers, wherein the coimuter has at least one grinding chamber
and at least one collecting chamber, wherein thredigrg chamber is connected to the collecting
chamber via one or more openings, loading compfessding the food leftovers to the grinding
chamber, wherein the method furthermore comprigesnunuting the food leftovers in the
grinding chamber by means of at least one impaact, twherein the method furthermore
comprises at least one process of generating amewein the food leftovers by means of at
least one mixing device in the grinding chamber.

Embodiment 59: a method according to the precedintbodiment, wherein the method
comprises a use of a disposal apparatus accoralioge of the preceding embodiments relating
to a disposal apparatus.

Embodiment 60: a method according to one of the peeceding embodiments, wherein
comminuted food leftovers are discharged continlyoas discontinuously from the grinding
chamber into the collecting chamber by the movenretite food leftovers.
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Brief description of the figures

Further details and features of the invention dtome apparent from the following description
of preferred illustrative embodiments, in particula conjunction with the dependent claims.
Here, the respective features can be implementasolation or together in combination with

one another. The invention is not restricted to ithestrative embodiments. The illustrative

embodiments are shown schematically in the figukése, identical reference signs in the
individual figures denote elements which are id@itor functionally identical or correspond to
one another in terms of their functions.

In particular:

Figure 1 shows a perspective overall view of ohgstitative embodiment of a disposal
apparatus according to the invention;

Figure 2 shows a section through the disposal apparaccording to figure 1 in a cross
section;

Figure 3 shows a front view of the disposal apparatith the front panel removed; and

Figure 4 shows a plan view of the disposal apparaticording to figure 1 with the top

cover removed and a schematic illustrative embodiraka disposal system.

Description of the illustrative embodiments

In figures 1 to 4, one possible illustrative emioeint of a disposal apparatus 110 according to
the invention for disposing of food leftovers igim in various views and representations. The
disposal apparatus 110 can also be referred talapasition station or can be configured and/or
used as a deposition station. Here, figure 1 shewsrspective representation of the disposal
apparatus 110, figure 2 shows a section throughdibigosal apparatus 110 in cross section,
along a section line A-A in figure 3, figure 3 showa front view of the disposal apparatus 110
with the front panel removed, and figure 4 shovpdam view of the disposal apparatus 110 with
the top cover removed. In the description whiclof@s, joint reference is made to these figures.
As indicated schematically in figure 4, the dispoapparatus 110 can furthermore be a
component part of a disposal system describedtanl deslow.

The disposal apparatus 110 in the illustrative etithent shown in the figures first of all
preferably comprises an external housing 112, wiscpreferably of multi-part configuration.
As can be seen in figure 1, for example, the erlenousing comprises a front panel 114, side
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panels 116, a top cover 118 (also referred towaerk surface) and, optionally, a stand 120, for
example. As can be seen in figure 2, the exteroasing 112 can furthermore have a rear panel
122. The panels 114, 116 and 122 and the top dd\&ican each be installed in a fixed manner
but can each also be configured so as to be indlligremovable. In particular, the front panel
114 can be of removable configuration, thus allgnaccess to the components in the interior of
the external housing 114 by removal of the fromtgda

A comminuter 124 is accommodated in the interioth@ housing. By way of example, this
comminuter 124 can be supported in the interiahefhousing 112 by means of an appropriate
suspension (not shown in the figures), which briageut vibration damping for example. The
comminuter 124 comprises a comminuter housing I#bia divided into a grinding chamber
128 and a collecting chamber 130. Here, the grojpdthamber 128 is fully or partially
surrounded by the collecting chamber 130, as caseba in figure 3 for example. The grinding
chamber 128 is formed by at least one grinding ddeamvall 132, which forms a grinding
chamber housing 134 as part of the comminuter hgu$R6. The collecting chamber 130 is
formed substantially by at least one collectingnchar wall 136, which forms a collecting
chamber housing 138. The grinding chamber 128 lamadllecting chamber 130 can be opened
toward the front, toward front panel 114, and carclosed by a common door 140, which can be
seen particularly in figures 2 and 4. In particuldre door 140 can have a seal 142. The
collecting chamber 130 and/or the grinding chamb28 and devices and/or food leftovers
situated therein can be accessed for maintenanopdning the door 140, e.g. by removing said
door 140.

Within the grinding chamber 128, the comminuter iilBghermore has at least one comminuting
device 144, which can also be referred to as algrgnmechanism. The comminuting device 144
comprises at least one impact tool 146, in pasdicain impact tool 146 having a plurality of
impact members 148 connected to one another imti@nlated manner. In particular, the at least
one impact tool 146 can comprise one or more cHebls Accordingly, the comminuting device
144 can be configured more particularly as a cgamding mechanism.

In the illustrative embodiment shown, the impact tb46 is connected by at least one hub 152 to
at least one drive axle 154, which can also bernedeto as a drive shaft. As can be seen from
figure 2, this drive axle 154 is passed out of gneding chamber 128 on a rear side of the
grinding chamber housing 134, e.g. via a shaft $8@lor some other kind of leadthrough.

In addition to the comminuting device 144, therduishermore at least one mixing device 158
arranged in the grinding chamber 128. This mixiegice 158 can have a plurality of blades 160
and/or a propeller, for example. The blades 160 mmronnected directly or indirectly to the

drive axle 158, for example. In the example showifigure 2, the blades 160 are connected to
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the drive axle 154 by means of a separating digk il example, said separating disk being a
component part of a separating device 164. ThusxXample, the blades 160 can be arranged on
a side of the separating disk 162 facing away ftoencomminuting device 144, with the result
that the separating disk 162 is situated betweenntipact tool 146 and the mixing device 158.
As an alternative, the blades 160 could also beected directly to the drive axle 154 or could
be arranged completely separately from the comnmgudlevice 144. In general terms, the
mixing device 158 is designed to bring about a moaat, e.g. a flow, within the food leftovers
accommodated in the grinding chamber 128.

The grinding chamber 128 is divided by the sepagatievice 164 into a loading chamber 166
and a fines chamber 168. The loading chamber 166bealoaded with food leftovers via a
loading opening 170, which is arranged in the topec 118 and can also be referred to as a feed
opening 172, and via a chute 174, which can bexhél-shaped configuration in whole or in
part, for example. The chute 174 can open intopnimg 176 at the upper end of the grinding
chamber 128, for example.

The comminuting device 144 is driven by at least drive 178 via the drive axle 154. By way
of example, the drive 178 can comprise a drive m@&0 and, for example, a V-belt drive
having at least one V-belt 182. By way of examphe, V-belt 182 can drive a driving pulley
184, which is connected to the drive axle 154.

As can be seen in figures 2 and 3, for examplegtheling chamber 128 can, in particular, be
configured in such a way that food leftovers sliden the loading chamber 166 into the fines
chamber 168 under their own weight and/or due moosgement or flow generated by means of
the mixing device 158 during or after comminutidfor this purpose, a bottom 186 of the
grinding chamber 128 can slope in such a way, fanmple, that the food leftovers can slide
from the loading chamber 166 into the fines chani&®. By way of example, the bottom 168
can have a slope angterelative to a horizontal, which can be 10° to 4&6%. 30°, in this
illustrative embodiment, for example. Other confegions are also possible. Similarly, as in the
illustrative embodiment shown, the grinding chamhB can be of substantially cylindrical
configuration, for example, with a cylinder axis818hich slopes relative to a horizontal,
likewise by the angle, for example.

In the illustrative embodiment shown, the grindeigamber 128 is connected to the collecting
chamber 130 via a plurality of openings 190 inghieding chamber wall 132. For example, the
grinding chamber wall 132 can be designed complatelpartially as a screen. In this way,
comminuted food leftovers with a maximum diameted/ar equivalent diameter that can be
predetermined by the openings 190 can pass fromyrthding chamber 128 into the collecting
chamber 130.
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At least one opening 196 for manual emptying campio¥ided in the collecting chamber 130,
e.g. in a collecting region 194, the bottom 192vbfch chamber can slope toward the collecting
region 194. This opening can be closable by meé&asleast one closure 198, for example, e.g.
by means of a screw closure.

The disposal apparatus 110 can furthermore havéeadt one pump 200 for pumping

comminuted food leftovers out of the collecting rteer 130. This pump 200, which can be
seen, in particular, in figures 3 and 4, can draviood leftovers out of the collecting chamber
130, e.g. via at least one extraction connecti@eg202, which preferably opens, in turn, into
the collecting region 194, and can feed said leftsvto a collecting receptacle 205 or waste
receptacle shown in figure 4, e.g. via a pipe ZDdis collecting receptacle 205 or waste
receptacle can be connected to the disposal appafdt0 temporarily or permanently, for

example. For example, this collecting receptacl® &n form a disposal system 207 together
with the at least one disposal apparatus 110kewike indicated in figure 4.

In the illustrative embodiment shown, the dispagapparatus 110 furthermore has at least one
level sensor 206, in particular at least one fewvaitch 208. This level sensor 206 can monitor a
filling level within the collecting chamber 130,rfexample, and transmit corresponding filling
level information to a controller 210 of the dispbapparatus 110, for example. This controller
210, which can be provided independently of thelleensor 206, can be arranged in the front
panel 214, for example, and/or can comprise at l@as operating element 212 accessible from
the front panel 114. In particular, the contro4:i0 can be designed to control the comminuting
device 144, e.g. via appropriate control of thevelrmotor 180. The controller 210 can
furthermore be designed, for example, to moniterftling level in the collecting chamber 130
and/or to control pumping of the food leftovers ofithe collecting chamber 130 by means of
the pump 200.

During the operation of the disposal apparatusdthe axle 154 drives the comminuting device
144. In this arrangement, the impact members 14Beoimpact tool 146 are preferably arranged
in such a way that no unbalance occurs duringiostahe impact members 148, which can
also be referred to as impact elements, are ptdfenaanufactured from a very durable material,
e.g. hardened steel. By means of the impact to6] ¥ food leftovers are comminuted. The
separating device 164 allows the comminuted fodivers to pass through from the loading

chamber 166 into the fines chamber 168. For exantipdég can pass through via an encircling
gap 214 between the separating disk 162 and tmeligg chamber wall 132, through which

sufficiently comminuted material can flow off intike fines chamber 168. As an alternative or in
addition, however, the separating disk 162 can laésprovided with one or more through holes
and can form a screening disk, for example. Thieesing disk can likewise be connected to the
hub 152 and/or the drive axle 154, for example, ead thus rotate along with the grinding
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mechanism. As an alternative, however, the scrgetisk can also be arranged in the grinding
chamber 128 in such a way that it remains statiodaring the operation of the comminuting
device 144. Once again as an alternative or intiaddit is also possible for the separating disk
162, e.g. the screening disk, to be installed iohsa way that it is freely rotatable, has a
dedicated drive and, as a result, can rotate agXample, any desired speed or, alternatively,
counter to the direction of rotation of the commnting device 144.

The mixing device 158 is provided behind the sepsgadevice 164, e.g. the separating disk
162. As the comminuting device 144 rotates, a flfmw,example, can be generated with the aid
of said mixing device 158, and this flow can causenminuted material to flow off into the
fines chamber 168 through the separating device (&6f1 the screening disk and/or the gap
214). By this means, it is possible, for exampbecanvey uncomminuted material to be ground
into the comminuting device, and this can improke éfficiency of the comminuting device
144. As explained above, the mixing device 158,ctwhian also be referred to as a fluid flow
device, can be provided by a plurality of bladestton rear side of the separating disk 162, for
example. However, it can also have the form of apeler or, alternatively, some other
configuration and, in principle, does not have ¢odirectly part of the separating disk 162 or be
connected to the separating disk.

As explained above, the grinding chamber 128 andaid grinding chamber, the fines chamber
168, in particular, are connected to the collecthgmber 130 via the plurality of openings 190,
which can be configured as through holes, for examphe collecting chamber 130 can be
situated to the side and/or below the grinding dbemi28, for example, and can be designed as
an interspace between the grinding chamber 128handxternal housing 112, for example. The
collecting chamber 130 can furthermore fully ortigdly surround the grinding chamber.
Comminuted material can accumulate in the collgatimamber 130.

As explained above, the elements of the comminudigce 144 and of the mixing device 158
are preferably arranged on at least one commoee detle 154, e.g. a shaft. It is thereby possible
to significantly simplify the construction of thesgosal apparatus 110 and to configure it in a
low-cost way. The grinding mechanism of the commingudevice 144 and the mixing device
158 can be driven in the same direction of rotabonalternatively, in different directions of
rotation. Operation with a direction of rotation ialin is reversed at regular intervals or in a
manner controlled as required can also be posddylaneans of the latter configuration, it is
possible, in particular, to remove blockages ingap 114 and/or in the screening disk.

The drive motor 180 can be configured fully or @it as an electric motor, for example. The
drive 178 can have a reduction gear, for examplé&e form of the V-belt drive with the V-belt
182 and the driving pulley 184. Fundamentally, thesults in less noise and an overload
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safeguard. The rated speed of the comminuting deMd, i.e. of the grinding mechanism, can
be 1000 rpm, for example.

The pump 200 described above can be configurechampeller pump, for example. As an
alternative or in addition, however, one or morheottypes of pump can also be used, e.g.
peristaltic pumps and/or eccentric screw pumps.

The entire comminuter 124 can be swing-mountetearbiasic structure of the disposal apparatus
110, for example. As explained above, this fundaaignresults in a significant reduction in
noise and vibration in the working environment be tdisposal apparatus 110. The entire
structure of the disposal apparatus 110 can furtbex be embodied in such a way that all the
components are easily accessible, e.g. for maintenpurposes. This can be achieved, for
example, by means of the above-described at leestioor 140 and/or by means of the panels
114, 116 and 122, some of which are removable. fesalt, easy and unhindered access to the
interior of the disposal apparatus 110 is possiblee pump 200 can also be constructed and
incorporated in such a way, for example, that nesiahce work can be carried out easily, if
required.

As explained above, it is possible, in particufar,the disposal apparatus 110 to have a loading
opening 170. In order to improve the hygiene situmatiuring pauses in operation and to avoid
the occurrence of odors, the loading openings I®loa the chute 174 can be rinsed out at
regular intervals with clean water and/or cleaniluds, for example. Moreover, the loading
opening 170 can be closed by means of a closureex@ample, e.g. by means of at least one
lockable plug, which is not shown in the figures.
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List of reference signs

disposal apparatus
external housing
front panel

side panel

top cover

stand

rear panel
comminuter
comminuter housing
grinding chamber
collecting chamber
grinding chamber wall
grinding chamber housing
collecting chamber wall
collecting chamber housing
common door

seal

comminuting device
impact tool

impact members
chain

hub

drive axle

shaft seal

mixing device

blade

separating disk
separating device
loading chamber
fines chamber
loading opening

feed opening

chute

opening

drive

drive motor

V-belt



184
186
188
190
192
194
196
198
200
202
204
205
206
207
208
210
212
214

driving pulley
bottom

cylinder axis
openings

bottom

collection plate
opening

closure

pump

extraction connection piece
pipe

collecting receptacle
level sensor
disposal system
float switch
controller

operating element

gap
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Claims

A disposal apparatus (110) for disposing of foottoleers, comprising at least one

comminuter (124), wherein the comminuter (124) &ialeast one grinding chamber (128)
and at least one collecting chamber (130), whetbm grinding chamber (128) is

connected to the collecting chamber (130) via an@are openings (190), wherein at least
one comminuting device (144) having at least ongaich tool (146) for comminuting the

food leftovers is arranged in the grinding chamld@8), wherein, in addition, at least one
mixing device (158) for generating a movement ia fbod leftovers is arranged in the
grinding chamber (128).

The disposal apparatus (110) as claimed in theedneg claim, wherein the impact tool
(146) has at least a plurality of impact member8)1connected to one another in an
articulated manner.

The disposal apparatus (110) as claimed in oneeopteceding claims, wherein the impact
tool (146) has at least one chain (150).

The disposal apparatus (110) as claimed in onehefpreceding claims, wherein the
comminuting device (144) and the mixing device (188 driven by a common drive
(178).

The disposal apparatus (110) as claimed in onleeopteceding claims, wherein the impact
tool (146) and the mixing device (158) are arrangeidlly spaced apart on a drive axle
(154).

The disposal apparatus (110) as claimed in onéhefpreceding claims, wherein the
mixing device (158) is designed to generate a flothe food leftovers.

The disposal apparatus (110) as claimed in onéhefpreceding claims, wherein the
grinding chamber (128) is divided into at least taeing chamber (166) for receiving un-
comminuted food leftovers and at least one finesndber (168) for receiving fully or
partially comminuted food leftovers.

The disposal apparatus (110) as claimed in theedneg claim, wherein the comminuting
device (144) is arranged fully or partially in tleading chamber (166) or between the
loading chamber (166) and the fines chamber (168).
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The disposal apparatus (110) as claimed in ondeotwo preceding claims, wherein the
mixing device (158) is arranged fully or partiaitythe fines chamber (168).

The disposal apparatus (110) as claimed in onbeothiree preceding claims, wherein the
comminuter (124) has at least one separating de(li6éd) for separating the loading
chamber (166) and the fines chamber (168), whewmity food leftovers of a
predetermined maximum size can pass through treeatapy device (164).

The disposal apparatus (110) as claimed in theedneg claim, wherein the separating
device (164) is chosen from a separating disk (b82) screen.

The disposal apparatus (110) as claimed in onéetwo preceding claims, wherein the
impact tool (146), the mixing device (158) and sleparating device (164) are mounted on
a common drive axle (154).

The disposal apparatus (110) as claimed in ondekix preceding claims, wherein the
fines chamber (168) is arranged in such a wayiveldb the loading chamber (166) that
comminuted food leftovers are moved from the logdahamber (166) into the fines
chamber (168) under the action of gravity.

The disposal apparatus (110) as claimed in onbeopteceding claims, wherein a bottom
of the grinding chamber (128) slopes by an andigive to a horizontal.

The disposal apparatus (110) as claimed in onehefpreceding claims, wherein the
disposal apparatus (110) furthermore has at lesspamp (200) for pumping comminuted
food leftovers out of the collecting chamber (130).

The disposal apparatus (110) as claimed in onehefpreceding claims, wherein the
disposal apparatus (110) furthermore has at leastlevel sensor (206) for detecting at
least one level of comminuted food leftovers in¢b#ecting chamber (130).

The disposal apparatus (110) as claimed in onéhefpreceding claims, wherein the
collecting chamber (130) at least partially surmsithe grinding chamber (128).

A disposal system (207) for disposing of food leéixs, comprising at least one disposal
apparatus (110) as claimed in one of the precedaims, furthermore comprising at least
one collecting receptacle (205) for receiving comumed food leftovers, said receptacle
being connected or connectable to the disposalrapsa(110).
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19. A method for disposing of food leftovers, comprgsilmading of at least one comminuter
(124) with the food leftovers, wherein the commeru{124) has at least one grinding
chamber (128) and at least one collecting chamt@®)( wherein the grinding chamber
(128) is connected to the collecting chamber (48®)ne or more openings (190), loading
comprises feeding the food leftovers to the grigdshamber (128), wherein the method
furthermore comprises comminuting the food leftgvier the grinding chamber (128) by
means of at least one impact tool (146), wheresmtlethod furthermore comprises at least
one process of generating a movement in the fofidvers by means of at least one
mixing device (158) in the grinding chamber (128).



